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(57)Abstract; 

PROBLEM TO BE SOLVED: To reduce the cost of a switching electronic 
device by activating each transistor of a first fundamental element by a 
control signal on an address line of a first and a second sets of address 
lines irrespectively of each transistor of a second fundamental element. 
SOLUTION: A first fundamental element 615 is constituted of a substrate 
having a first primary surface through which Ink openings 670 penetrate, 
and a first set of current control transistors. A second fundamental 
element 602 is constituted of the first fundamental element 615 
connecting a first terminal of each transistor of the first set with any one 
of a first set of address lines 840, and a second set of current control 
transistors. Each transistor of the first fundamental element 815 is 
activated by a control signal on any one of the first and second sets of 
address lines 640 and 650 irrespectively of each transistor of the second 
fundamental element 602. 
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1 

fg i h7^x*"?Msn5i i os* 

m 2 fi<D«SK©J» F ^ >^X £ t*M?n§g 2 ©I* 

^ytim&lEtU ^OfufSH2ffl^7KbX^^V 

MfElfl2<DS*gf^ N 
?b\ Mf2H 1 fife «t rim 2 HOT F UX y<D'J>t& < 
2 F v V ^X £ <h £ 7 £ r -f 71b 

(om^mmm^^ yt>\ ^n^iKom^mmo^ f ? 

7°U >F^yF 0 

mm 2 js? k fiK*^ l x mtut %ctttnmtt%. 
mMm2^mm(0^y^yx.yhy 0 vyh-\y Fo 
m>m 4 ] Misss±tas©7 f bx;^> & 

^S> v x*y F7°U VF'vy F D 

y x # »t § ® 2 © f ^ y y x $ti$, mmmc & 
mnmmv^yt v x y f 7° u > f -\ ? f 0 

[**E6] iufBlfi l ffioSMOSPF ^yz/XZlcftif 
^l^h7^X^t tufBIg 2 F ^ V 

^x $ & it % ^ 2 © f y y^h\t, mkMtk s ft 
Si5tc*fie«ftT0^ci:%«f«^rs, ift&Kik: 
EtO^V^^xy FT 3 '; F 0 

s i mvmmm h^yyxzom i ©**s^^wfB 



(2) #12 0 0 1 - 8 0 0 7 8 

2 

m 1 O^^M±^JFMT^Xx^7 P t, 
M!H^2)BO^F^>> ? X^cD^liffi^^, I2fi©7 
FbX^-f fcfe ioWFFX7^>i:%S 

7 Kl^X^-rv±0$fJ»«^^cfct) 7£x>r7{fctfRjfig 
fflE^23fi©7HUX^>fyt, MfBH 

1 1©7 Fbxv-ry^^«MMtc^-r^x7^7° 

[f«5R« 8 ] fufSlg 1 Oi*SiO'>§ < t fe 1 OOI 

*s*SJfti7-<>'fc, mis^ i f ^ yy 

X £ <d® 2 ig^ i: 3 X 7-y 7^ 2 £ £{f * T $ 

t5Xf7^ 5fc«*TJSS££**J8teTS, If 

^F7 P U>F^-FU^S>; 
[0 0 0 1] 

fiK^IgK^^Mto7Fl^X/^X07v;l/^7°b^^ 
[0 0 0 2] 

30 m^cosmi ^ytis±vhmmffi<Dftm$, tm 

KrPnte, A-Kn b° - SJ Jrf,lJ^ ft fcffl* *^"T ^> ^ > ^ 

#85^(1 9 8 5^5^^3 9ig4f (19 8 
8^8^) , ^3 9§I5^ (1 9 8 8^1 0^) , |g 
43#g4§(1 9 9 2^8H),S4 3t^6^ (1 
9 9 2¥l2^)^45iSl^( 1 9 9 4^2J§) 
40 fcfei^T^&aBfirfiCtcH^SftTV^o ^V^xyhS 
W. J.LIoyd^H.T.Taub^^O, Output Hardco 
py Devices (R.C. Durbeck and S.Sherr, ed.. Academic 
Press, SanDiego, 1988, chapter 13)©tfn?ffifB£ftT 

[0 0 0 3] 

^^x7 h^j^ii, i^ttDQimmtz-fvy 

F A - F U >y y^ft^L *»«^»^S<DtRx*;l/^- 

50 -fu^v^, ><y2ffi*m%ffz>'byxfr*& 
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3 

mm *r % * v y * xgws tz it ir u 7 ^ x § 
ft^tt^n, K^rv^^stt, yyvb*-bu^ 

[0 0 0 4] hyjV^tcfe^T, 

> x ^sik m tarn t -y y ^ »*s * s 

wmt %>chic&t), mw<4 y$ws x^&m ltwl 
^y^mMmt, ^y^^^^^&xs^y^m* 

[0 0 0 5] l^y^^x^y h-f >^tt, flfftttTfe^ 

A"f § F =? WTs $ tf^comUfr & S fc«i * 0*J»ff ^ 
fr&a** <3t»f ^n«fcft, 7°y >F^y KO&ffrfc 

[0006] h^jyh^ 

(DPI) tf^lO O^jy h*vy Kfcte^TffiJBSft 

t$ff|g5,541,629^- T7°U fc^*BS«3R*HU«Lfe 
7°y >F^y F (Print head with Reduced Interconnect 
ions to a Printer)j ^Ofttlfc^SttO-^, 

[0 0 0 7] ffl*©F5>^X#«, Mm, KWV, 

v - x 45 j; tf y — f fiss?«c# b n § asifi^- <offl#-& 

to^*ffifl|-rsc:fctcJ:0 7Kl/Xg^nSo £ft£ 



(3) WW 2001-80078 

4 

y" «ffifcas ^ < sija*r § c t# Rjfires 
o , c ntc cfc k> ^y?<D4M%mmmcmMT% c t 

<D<BS'J<£ F ^ >5/x**7 F bXjg^f £ c i: 
[0 0 0 8] 

fe^toB-f, 1 7 H c i: 

<fc D ? I #E c ^n^» 7 e y v F ^ y F OiRJSWfcyFfifc 
HBBfSfcfetc, §F^y> f X^^»^c7 FUXJBS 

^>7 p u >F-x^y K*aMftfs*estf*s 0 

[0 0 0 9] 

;W7°^|g2^^Vi/-7 0 ^iB^J$n, rftifij tea, 
?ij£fu COfflfiXny h%5ioT^>^)bW^SS 

^b^>^^x7 F7°u Fwy^w^cgft 

At^o fiia^, 3*^ttMt«D§x.fflO«|?^SF^ 
y^x^ (fet) mcD^v^ypm^ic&bmfaZ 

30 § 0 

[ooio] mmvm i fflitsB^nft 1 001*3* 
jytmnom i sp^&/e:SfeSi£< tc»s^ 

^-7 p ob-^ffiK^^ , r§/c4&{cffiffl^nsm2 

[0 0 1 l]«SfcLT. ^<^h7>^OM 

<T)—-fi t «M W tlT 1/ > S 2 "3 O ^;F- 7lC 

StlSo Ln6Ch7»X^© 1 o^MS7 FU 
X^VfDlO^Rg^feSh, fOf7^X^ $ 
/c^H-07 Fl^X^-f VfcJg^^nfcffiO F ^>^X 

50 F^y>>X^-\(OA^^S0»T 
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[0 0 12] 

A^fiiai-rs^yv^T-fev^y i At, ^y^^mm 

tZfVyh^y YT^yfV 1 6 t, 7^ > Wy Y 

y^yyv i 6%&mtefcVT&wm&?%y , vyh^ 
y#y<tey7v®mmsi st, ^T«^n§o 
[0013] mmi^ yvy^T^yy^v i4k n> 

ftBiJJfttt&SSilB 22t EPBiJjKf*: 2 
4fc, *#A,T*^«nSo 9W*^812 2(^ 
9W2 4 mm) ^ybn-7 2 0^^>Si^ti 

y i 643«fctfyy>h^\^K7-try^y^2i«Hi siz 

ML, W^fAl 0to#l^^p/n-l!7W 
Vhn-72 0^ ^XhS/Xr-Al 2fr&ffi»Jx~£ 

fecktfHftx— *fcr«o co7°y y^fwwtigfc^tf 

«f*i^g2 2. 7°y K7-fevyy 1 
xf?v>h'\y Yr^yy^mmmmi 8*mm?%> 0 
rcttus, fvyh^y YT^yJv&mmwi sit, 
wi*2 4*m5&oicy , vyh'\v F3 o%{±w& 
#>u 7'jyK 7 F3 0[t ^y ytfmmmis&xf 
mm jtirctfoM^ «*rr § £ 3 £c#^ 

[0014] yy>h^y K7-irvyy 1 eti, mm 
#2 4*a3±5fc^y K7-fev^y 1 

BKftRTfig&^yvb^y K7-bV7y»3IS«l 8fc 
-^yK7"fe>^y 1 7°U >h-vy K7-fe>^y^ 

1 s tw»mfoWMmw2 2 t^m^h^xm 
^%ctv, mm»2 4<D&m<Dmmcmw?%ct 
#t*#* 0 fti:*ar, w»Ui»2 4*»5r»flDffl«fcL 

Tffl«Lt^yy yh-vy K7-tr>^y 1 6£ffiB8W>"f 
[0 0 15] 7 P y VKy F7-feV^y 1 eit, 7 p y> 



(4) #112 0 0 1 - 8 0 0 7 8 

h'vy K 3 0 ^^^^tl^C»7 0 y > f^y K 3 0 £ 

£ c 7°y >h^y K3 — yjo-r y^v^y hsx 

ii-rs^y7>rx7?«fig^n, -fv^t*. ^mi^sn 
»snsk, ci^y^^xfi^jioTTO^nSo s 

nybn-72 O^B^^a/c^otWlf* 
;o 2 4^^>^O/h»^i«lt^c^^^0EPJSy®#^ 

[0 0 16] |3tt lfS3 1 3^±ffiOf4IIHT^-3 
T, Cl©±fc:RBB3 1 5**, IB3 0 7^Iot^y 

^ff^y^mt^3o \^mA'tz>&oicmfrn%> 

§ifc:-£Jg£i3 0 9tf»tf5trtVSo t:-^fg^3 0 
9lc«8fE#iIS*i5£, «*f^3 0 l 

n, 3 1 5±{cBBS^n/c^y7>rxs^^^± 

20 3$«3 0 dlcmf&^ntctV 7^X3 0 3£iIoT^> 

JSK^W^Vy^^p^^tT«#^3 o l tcffi 

^^7^X3 0 3^5«*fSn5i:S*ftS1"5o 

[o o 1 7] m i Bit, ^mmy°vyh^y v&rcit 
s«3 o%*5Jci¥»i{c^*ria»&7ny^Bn?fcSo m 

l B tc^-T H^ff!|o@fi9lf, Il3 0(t Jyt?ffi5%£. 
&&&ZfMM®&*m&&/oi£i'Vuym&m<D^# 

50 M^XT-A^7°y > f-\^y K 3 0±<DJ£W58£8(DIH , £ 

m^WtLT$>£\,\ 
t0 0 18]i!3 0^ 2^(Dfl3 0-lh3 0- 

M%ffi^T&<k^ctl±fymv&% 0 ilB^tM 
t±. h^>vX^ (FET) Ol^B^:^ COF 

-x (srcttKwv) MMcommicmj&iEftrcm 
rs*s*3itRj t^gSo ixwrnmrnrntLT, 

F ET^it— OSSS%ffifflLTfe<i:i/\ SFETtt. ^ 
©y-f^7FbX7^y«S^tl, FbX7-Y 
50 XOtE^F E T*fflffJ#Jfl|LT^£o FET, b-^ 
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7 

ffiiru 43£t>\ Cft5©FET:fc<fctfttffi»JB^ (n* 

5$) t<OM<D r^yj & N -f^TSfeso r±j ^ 
fastis fc**.6*is 0 ftSft&±fB r-^yj it, 

[0 0 19] m#SM'\(D&m^><D 1 Oti. n 1 B 

F4 0 4 tLTOS2|s®*SJfflIv-rvt#^5tlSo C 
OS*SS$lJtP^y (14O4 0 4) M\ S#MfK£ 
fcttSF E TOV-XSfetiHW>'«?lCV+ (Sfc 
ttSftfi) * (H4©b:-*fiSi4 0 0*^LT) WtwT 

% Q m^m^fz f e Tcommm^-jyte, f e 
^rmm^4 0 6^ns o s*^*^«f e t 

©y-Mi. 3I*Mlt<0F E T£fflSiJtc7*7^:?{trf 

SlRjfflR^-04 0 4) ^7)f^»B, [rI- 
&*^*fctettSF ET^K07Hl/X7-<> (EI 
4^0 4 0 6) ^7^r^7W^l^ ^©FET 
(04O4 0 2) te, »J5*f5fc--*gK (04O4O 

0) £fBK*8ltU -Yv^yyyKy Ffr£«*f£ 
[0020] F^y^x^ r^yj r^xj tc 

t§^^rVXttiST^§ 0 F^y^X^ W>j 
F ^ y S?X £ ti, 7^7^>xBttfctfe ^{to^Wf* 
yj icftSHufc: r^yj tc&;i> 0 7Fi/X7^y(t a 

[0 0 2 1 ] H4«, rg^S^j (3D#-F E TX^7 
^ct^WfflLTl^o H4©FET402ti, IKO 

fr*«lt£ -D X Tg^g^J **jfi-r S*?CT) 1O0F7 

y$?X£lcT!f£:l\, fyfP%> F E TO^< 07bHi> #51 

£ *flt©*g*W[Ri 43 cfc tf / S ft lift&jf f i , 15ft± co 3 
W^^o f^So*flBBl»?«, t-$$m?£frLXF 

E T FWy^tteg^L/ctiTF E T V-X&V 

§o S6fcffi<0*St»»fcLT, fc-*fflK*^LTF 
ETV-X^?g±{6«g^L/c&tfX FETKW>«fi 
<0«14ttJ± £ Jg^ L fc © S u fc T # 5 0 
[0 0 2 2] 7K^xy-K4 0 6t±, FETy-FfC 



(5) #12 0 0 1 - 8 0 0 7 8 

4o^T, H-^ffiin4 0 0^j>LtF E T ldg^£tiT 
f E TS*S*SKU- F 4 0 4 \cmtii?W1ml£ti 

£ D Siffil4 0 3li, FET402 ZWfl&tO 
^DSS£%D, y-F^7^f^«iT^?), fro 
K*H*W?y -K4 0 4 tcj&«^ns»^ 
ffiSvfcJID, F ET^IotgiiCitll.o 
Kfe*tfy-hflJ07FUX^>r^^t»tc:7^-r>r7 
ttjftT&*£#fC0^ «fc«fiSvKIt), FET^I 

70 [0 0 2 3] SS±©BlJ^OH-*atfL4 0 O^LT 
S*fi*SKU - F 4 0 4 fcJg'&Sns F E T O r£0l/ 
-7°j rs^g^j yuyF-\>y Ftc&^T, t 

^TOFETfi, iRl^PtcJ&m^nSo ^O^lz-^cte 
WFETii, -r^TJBiOSSfitCffiJKSnS^ CCD 
^CfcltSS-FETti, M 0 6tf7K 

UX7^y^^nti^ 0 rg 
*SfSj \Z&fZ>mm<D FETIt F E T om^mms 
— K4 0 4 4oJ;tfy-h 4 0 Qi^nm^T / 7'r^7 

20 SIRSIRU - F 4 0 4 7 F UXMiRV - F F) 
4 0 6 ^«I^«d^{:\ #F ET^Vh^X 

[0024] ^y^>>x7 h7'jyF^y Fte, ^y^ 
$>xy F7°U y F^y Fas±co^<o^toa*g^ 

n^S*gfR^7V-7°fr, ««KrfcglHH©7KUX 

43 j: -cfM^mmm ? -r y tc <£ d 7 f pxjg^^ n § * 

l^£07FbXMXtc<J:t)7FbxmS^n. ffi 
fflOS*S*ti. 9J<D7 F l/XAXfa D 7 KUXJB^ 
^tl^o Lfc^ot, 1007Fl^X/^Xfc^HS*^t: 
Tt, ffi^7Fl^X/^XJcj:Dffl»$n^S*^^c 

[0 0 2 5] 0 1 B OHT?ii 1 OO^fC 2 OCDS^g 

^o fc N 2^^ V^WcWjI— yfcM&Zti 

Zc3^c07 KUX^^XtCiOSOflilSnSo 

[0026] hi Bfc^r*a*s* (pi-pt ) 

SO^ti^^Oh-^fiK^, ±£ELfcF ET^#C?IB 
It^Y^yi/^^XlnlgM^/caM' ££^7u-e« 
J52*tlSo v;l/^yUy»X|HKtt, 

^s*:g^K^/c^a*s*sw^^y (si Biat 
m^&i?) ^^oyFi/xM^yAi/caA' ^5 

50 « 0 »2|s®*»J©^-rvfeJ:tf7FVX^ 
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5 tcfffflfS F E T J&^Ac-T S C £ J: o T, S$7ig5g£ 

ft J;oT^f7 ?©y-x/ f u 

3 o - 1 gc/cte 3 o - 2 rtoa*^*^n^n ;o 

[0 0 2 7] F E T 0$*- F £ % 

SCR, TR I AC^©*?£#Otf£nfclfi£2 

[0 0 2 8] H6Alt Efe7Uy>A7 KO±S*M 20 

7 0, 6 7 2feJ;tf6 7 4^IoT, -f>^lP6 7 
0, 6 7 2fe«fctf 6 7 4 ©Mij^^oTlEIS^n/c»M 

s (H3tc^f) tc^na^o -rv^ianowiRi-rsiii 

(6 0 2, 604, 606, 608, 6 
10, 612, 614, 615, 616, 618, 62 

oio&zfd 22) it, s#g**^fo (06 kiam 

^H*£-ry*R|qk:i£ftU g«±fc{ift2 4ffl<D 
tl^ti kit*. 8 fi<DS#E*tf C ft tcSfflg L TKtf B ft 

7 0^, 4fflOS*»*6 0 2, 6 0 4, 6 15#5cfc 

tf6 1 4^, ^fy^mne 1 o^ftkKtf&ftT^ 

So 10©i*S*6 1 5 ti. ^<OWF ET^ctl 

ttlcJHSLT. fro, ^©frffiSlfcRgLTHBiRWfcEl^ 

[0 0 2 9] g*g*6 1 5©SF E TfcJ\ 0^£DS* 

(602, 604, 606, 608, 610, 
612, 614, 615, 616, 618, 6 2 0^ 

xf 6 2 2) o^n^njcfevT^o^-rvcfe^fc:** 

T*Sftfc8S&/SX6 3 OtJB^tlTl/^o 
[0 0 3 0] bX/U 6 4 0 < 0^(D» 

ft (ffl^^ajftttH^-ar-f) T«j^n, *<o4>a<*: 



#1200 1-800 7 8 

70 

S^lfiO»*g* (6 14, 6 15, 6 16, 6 1 
8, 6 2 043«ttf6 2 2) fc^3-S*FET(D*y—h 

(ffl^coaMtttH^-f) T«$£tu f-o^a 
< 1 1 mt>\ me a icm^tzmm 6 o o ©Tffifcie 

ofcfg2ffl£>X*gfSI (6 0 2, 6 0 4, 6 0 6, 6 0 
8, 6 1 O^cfctf 6 1 2) fcfctfS&F E TO&^h 
S-eSttfTV^So 6 4 0fe c J:O i ^2 

©7HbX^X6 5 0 Si, Sl/^C«MWtC*6^nTl/^ 
S*\ K£6 0 0(D«I»cR»6nftn*^^ 6 6 0*5 
ctff 6 6 2fr57*fcXF^T&£ 0 
[0 0 3 1] »^LV^SEffm^-*5VT, S*S*cO^& 

l£^2ftT^£o LfcfroT, 7KbX/U6 4 
C56 5 OfcfctfSTFUX^Vft " N " 
*Sfg (602, 604, 606, 608, 610, 6 
12, 6 14, 6 15, 6 16, 6 18, 6 2 Oftcfctf 
6 2 2) *ft^ftfc:fcfrS««fg£S (*5<fctf F E T) 
©S^^l^o H^€>-^OffiO»*S« (6 0 2, 6 
04, 606, 608, 610, 6 1 2) ©FET©y 

(614, 615, 616, 618, 6 2 0^6 2 
2) (OF ET(Dy-h^&*«»{C«Mi*nTV^ 0 

t^cB»Sfc«HaSI6'&LTtJ;o\ ) ^1"ftfrOffi® 
S*SSRfc^3tj-SF E Tl± s CtiBOFETtf, 86 A 
fcfc^T "P" 7^>6 9 0 ^Lt/^ £ft£>0*fj£ 

^icttMtSCtlia^o Lfttf^T, 7Kl/X7-f 

tc 43 VT h v > S>X £ ftWfll-r 3 7c & tig 

TS^o TOJlftffBf, EPI^XtA^, 7F1/X7^f> 

^7FUX^V*iiLTfliaif S (H6B«#fl8) 0 
ccDfctb, l o©B4S*7?tt, -ftfc l 

FVXtc|sa^tj-Bn/c§ffiS*^Tii, 1-^TOJK 

[0 0 3 2] BtfHl B*#Kfr£^ 2 0^30 
- 1 *5cfc^3 0-2OfhfW:^ ^n-^tigfJOffitc 
*^fe7FUX^-f>*^^.6nTte!?, f©7Kl/X 
^-f VtiJ*JiSffi«fCfe^S F E T©j&Ac*»JJ5U 1 o 

*««{CKft»$nTl^o L/c^oT, flft?3 0~l 
Slto7Kl/X7^yAK A 2, -ANimX 
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5*U 1 mo 7 Fl-X/^y F 3 2 fcfc^TK^-fflRtt 

FbXAT , A2* , -AN' OTf^Btl, S'JcOffl^ 
7Kl/X/^7F3 2' ^^T^SLTV^o 
[0 0 3 3] ±mv^Lfc^ol^ 7°'JyhA 7 F3 

o (D-mtmmz, y u n ^ss ^7i/^ ^a^wsl t 

3 2t±, 7°U>h-\^ K7-fe>yy 1 6^7°Uy^7-fe 

yyy 1 4^vxb-;vsns«$t^ , yy*7'-fe> ;o 

7"y l 4 0« : ?ffig§i:»^*r§7b^^y;V|liKS^ 
bX/^y F3 2«, ^'Jnylfeh©^ FVW F£S 

tti^o /JOF/^y vt^vy^T^y^v i 4^cd 
0^ k %mwtir zrctbicyis**/ 7?i®mm<D * us 0 & 

[0 0 3 5] ^3©Jlfl|JBlifc43V^T, ««3 0- lfc 20 
fctf£7FUXAK A 2 s -ANOt^ S«3 0- 
2»cfet3-57Kl/XA 1' , A2' , --AN' Of^H 

fiBBffifcfe^T, ^JVh^ F3 O^t^^fdJ 
SWI4FU— X. 3&SW*:/y >F*vy F3 OfcUfcOft 
^e>n/c7^^y;l/HI^i s 7FUXA 1 £7FbX 
A 1 ' , 7Fl/XA2%7Fl/XA2' , -7FbXA 

T\ ffl^3 0- nc43l^T7FbXA^7^T'^y f {[:$ 30 
ft£#j$S, 0-2 TlifcfoSt" 37 FUXA' #7 

^-r^^fk^nSo ^FbX^fAkA' t<:ccD£3& 
SUffl<DB$n*-¥*. £ C k fc £ o T, l^OI ofc j*-r 

CfttcJ:!)* T^VF-^y F3 Ofctt'fSTKl'XgSR 
£0 1 otfS^bftTfc^y > F'Vy F3 OfClELWi^ 

[0 0 3 6114 ©l&BJgjSfcfc^T, i*3 0-1^3 

^y F^2-DC0^-FT»lfff £C£#Tfr*o 7°U >^ 
fcfc, 7 Ft^XA3oJ:£/A' <Dft% mmci 77x^ 
fb"T§ci:^T?tSfcfe, 7y SfcffiSfc: 

-ctrSo cn*ff5 i^s^it, 7 p u^^7-fe> 

7* 'J BBS* 7 F VX ^ V fcftT«KB£*#* fe 
£>£ 0 fc£^&, 7°yy^ti. g«3 0-l k3 0-2 
i: Wt«^^t>t^^ B 7 FbX Afcitf 

7°y >^©3xf«at^ c k*>n^3 0 

[0 0 3 7] RSfiwy^^x Jtf 
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7 FEiusoasT^^yy i o 1 *B2 ao^sibic 
ttx 7r^->^y«g^oB3»J««t>*«w^ffl"e^ 

Sfe«)#fflTfeSc yy>*^^>^l 0 3^Piij7° 

^y-yttm*., cti\cmm»<D\jimmfci o 

SKStfftc43l^TJSft<D««tc £ D»2l$nSc 7°y > 

y^m^mmmt ioj^i »owj£07 p y y f# 

— F U 7 ^*«fiFf5o f^eo^KJBJSi: LT\ SKfrlg 

n*¥*xw*:/y vh'vy F#ts, 7°y> 
F # - F y >y s^fi c: k nfe>f y ^ *»y X 

yF#-Fy*yv\ *^-yy vF#-Fy 

kfectl&cD{-t#P^ t J;Dffiffl$n^7 p y yF^\7 Fic 

>hA-hU7^1 1 O&Jctfl 1 1 ML^tU 
7>M 09^:12 Bfc^fo ftf^t^y^l 0 9 
54, X^ hV^-Sfctt|5l3BlOffl«lc J: 5 7°U y^fiffi 

fc^jtsn, y 7 ^ 1 0 9 mmmvf 1 0 5 
a^K s f c & watc^i-r s j; 5 x ^ ^ fv s- ^ l ^ 

t>4i\ «f>t?mz, \m<ofvyh±i-bVy^\ 1 

0^111 ©^y y F-\^y F^BiSfr 1 0 5 k:FJry£oBJ 
MX ^ * -X (pr i nt swath) - y TWtR$Hc$t.M $ 

n, F7 FvFy ^xsi^tciDiBftsrctiieR^jc^ 

F7 FvFy ^xSfm, rL-^co 

0 1 rtgpov^^n7 p n-feyij-^-x^« : ?«|#gn> F 
n-^tc^^i^n^ 0 F^FvF'J^WOi 

nvtfa-**^ x-^^r^X^ftb^ 
^X^fk^tl/c-r^^ i: k felcJlnvy F£r7°y >^ 

x*ft*nfet«i*yy yztftmu Eommm^m 

[0 0 3 8] H2CtfeV^TW6^4J:5^ 
0 7 k, y^xy^e-^ 209k. §io^i^sg 

k, -e«^ti5«*2i5««fc±t), lttOjg 
fry"- Mi, XAbW^57'J >F^*y K<DTfcfcS 

7°y y*sr»J«s«fcji&nSo »s Lv^jtimi^^^ 

T. «{yi?Vx.y F7°y >Fi?~Fy 7^1 1 0, 11 

ni, ^^y±^&£^{*i 0 5tfev^ ^*^A 
^■f^Y^fRikii^-rsx^iqifc^-vy 7^-^2 1 
Ucj:!?^>^y^>hKrfc5l^nSo 77f^-^ 
2 0 9feJ;tf*^y >y>>^-^ 2 1 1^ ii# N jgfrfe 
.ttfA— Fy 7^fuS=r>Fn— ^2 1 3^fflfflTfcfe 

5,070,410-^ rR*ffiO/#*a^ofi*^to-i^\yH 
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13 

(Apparatus and Method Using a Combined Read/Write 
Head for Processing and Storing Read Signals and f 
or Providing Firing Signals to Thermally Actuated 
Ink Ejection Elements) J &Ct2Sc£tlTV>£ a 

Mi* I 0 '5it ^J^«M|[3>hP-7 2 

1 5&£miM2 1 TtcX^J^nfcx-^tCcfcD^^i: 
iSCT, 7^ > F#-Fy 1 O&Jctfl 1 1 AW 

p/f^rfuMr^^ti^o ctiao-rv^Fy h*. 7°y> 

f^-VU^y^l 1 0&<fctfl 1 lft^y >yv^~^ 

£a fVZ/hti-hVvi?! 1 O&^tH 1 IftWftl 
0 5 CO Wm X ^ t - X £ S ^ tOfTSOHS S T? 

fie*ST*tt, ttB^46n>hP— ^2 1 3fe J: 

X*iRi©je4<D«fiS$T?*TLS5t, ffrJMSttffto 

-ry^«*f»Bo3U?^ eiftJ63>hn-7 2 1 3 
[0039] 7v>h^yVftmmt>n%^y?mft 

[0 0 4 0] B3fcfc^T, -Yy^«^3 0 1 <D£F£ 
U^ISfi£ffil±, /X/V3 0 3h, #WSftfcfc— *fi 
^%t>^«S^Jr[3 0 9 tmiLTm^ftTX,^ 

mmmcit, ^R©afir.bfc/x;w swisnfc^* 
-wy^i«$w ! fc5M l J7^xfi3 0 5 

nrcffiO-r — * S*^ £ x- * « A* t~ £ 7°n 
Xfcfei^JS»i*»avha— 72 i 5^J:tf»S2 1 
7 £WtoLr7tT47i£? «ck3fcW?*ft«o ^> 



(8) #12 0 0 1 - 8 0 0 7 8 

r?in^3 0 7^iot*ifg3 0 1 t«*&$ns 

* n fc»x*;l/^^c J: D >r V * © SOStf £jR $ ti § □ 

<fyf?mM^3 0 1 ti, *'j7^x«3 0 5ia^M 

Sftfcg, B«^«f*SS3 1 3*5«fctf«gJ13 1 5 

t, h y y ^N^^>^os»t«iftsnsfStt:-f 
[004 1] ^o^Di^^^x^ byyy 

X-Y^f-y^ : ?4 0 2 ^J;<9ffij»r#^n^o #X^ 

^f->^w?4 0 2c±, «*«rfi3f-rs»*s*3aRy 

-F4 0 4 £, F E Tf-b^ftLTX-fy^y^m^ 

4 0 2^nRHbTgK4 0 oicmm*m~7Vuxmu 

20 y-K4 0 6i:, ^T^o LfJoT, #£OgK4 

y( y^ys/m? 4 0 2 ^\ ^<Dg#gigy -K4 0 46 
cfctf7FVXy-F4 0 6Wic7^r^7Mcl 

[0 0 4 2] *^co^y Fic&^T, ffiK43 

.ttfCOfiJnLfcJg^tlSBBaOFETtt, S*:^*^ 

30 F^ioft^o #S*^*Tii, gi&y-F2>\ 

-F^s^na^v\ 
[0043] «pSoi*g*fl©sx-r 

KjflFBf, 7Fbxy-F^, — filcS*S*OX-r 
[0 0 4 4] *^C0Stoi. ttl J Ptl^ft< fct 1 O 

n^o 7FbX7^>^t^n, 

[0 0 4 5] *%«©iSW40%0 5 AtC^fc S* 
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MI^ bT, Sfitc^feMPO^S/c:«l^«icfto^ 

XDyh 5 0 2 YWxn- XD^h 5 0 2Mtt 
V-lfV*, Xny h 5 0 2 Ctii/7V©*-f>^*ffiK 
tfltH&tSo (I5B ^ i ^ 5 t'SLfeft 

-«XP7 h 5 0 2 Y»tlTl^ 0 ) fiRtt, 0 
*#B8WF^ 1-24 TSStlS 2 4 {@<DS*MfS£)4i 
fc. ffi^XU7 1> 5 0 2tcr / p v oTlH?lJ^tlTl^ 0 fcfc 

fioT, S*S^2. 4, 6**tf 8aMft&XP*y h(D 

«Xd7 h 5 0 2 YOaiRlfllJCjftoTiE^nTt^ 

[0 0 4 6] ffSLV^^Jftfcft^T, &B*S* 
1 8 0«*fffiirE ©JOWftfilffllF E TtC^ft^tUg 

T*fc5o LfctfoT, *»WO»tEl?(±, 2 4 08>±rb 
fcS*E!KaS?7>f >P S1-PS24 (P S 4 h P S 
2 0^i^) *V 2 4(DS2ra*fc3*HSbTV^So 

[0047] fta*s*as?7-rv«i, 1602^9 

^-75*^fflJS5 0 4 NS/c«5 0 4 Sfc^TEB* 

»c \ f 5 #gK£rS'Jffl t ft»f § ft a& tc . ^S-gia 

£>7FbX^y (H^f) *#TS 0 
[0 0 4 8] ESWJfjfff^ ^yv^fi, [EI 6 B fd^^.fc 
5 fc. 1 8 OTOflgfrCO 1 

br«ai-rso bfrbfttfs, 

ft, iJSS&SaKOft^fi/^tl-Sfcft, g*M*te, 7 
Fl/X7Y^j±tt^ 0 Lfttfot, 7FbX7^y 
£^T5g#gXO^©ffl£*fbT, iS©S*S 
*fcov>ro7Kl^X*3fa3rbTftf^ , rsci:*prSgt 

[0049] u ftftot-K^aawtr 

£ft*6, Sfioa*EK6tty;l/-yfc^|iJSnSo iy 

Slfi©7KUX5-YVft:j:5 7KbXJB£*tiSo £ 
2 O SOV- y <DS*S*«i > £ 2 O ytcft f S gij 
Offi[07FbX^-f>JCJ;D7Kl^xm^n§o 20 

5 o o s t LT^ft%mmicftWteft% Q 



76 



5 0 4 S t«tifil,^« 5 0 0 S JCit£§£ tl^o 

7ld ffigco* J b T fe «t i \ 

[0 0 5 0] A 1 N v A2N, ■■•A 1 8 N t bTg^tl 
S liOl 8f@cD7HbXSKv>r>^ N li5 0 0N 
t ft S X >T ^ > 7 H b X 

& 0 a i s, a 2 s, -a 1 8 s tLrm^ftzmcom. 

O18f<07Fl/XItR7^>lt flH«5 0 0 SiCfttf 

/o ^>x^^^>'^W^7KbxjiMi^ii^^o 
[0 0 5 1 ] it^ffi (£ftfc*±8I$£TSP) <0»J*O7H 

bx v - k £ it t mo&mmcm%m*mm<D h^y 

v r X # fcS &f § C T\ ^ < o fe W# 5 ft 5 o 
Sl^ 7KbXS3ttOffl^bS^*^*sn5o fg2 
Jc N gij£0^-7 p OS*g^tC*tbT7 KbXU- HO 
ffl£ffi££-££C£fc:£oT, ^JROjfeAct-Htfl^-- 
07 1 J>Fa 7 H^ov^T-f*-^;M*J|fcftSo ±3$ 
bft^tC ^'jyKyHtt, E6BtC^f7HbX 

tt, S*S*%2 4$/cttl 2i:bT»ffRlfiBTSSo 

[0052] jthpso^;i/-^7Huxm, aeaiEi 

il^fe^T, #^Odk07HbX (fefc^tf, A 1 

n) %7^7 L -r^fk*rscri:^ *ns-r§mo7Hbx 

(fcfc^tf, Al S) hmmriTZTJ^t^ftZa £ 
nt±, }i^0gg^ffll^T, A 1 N^rA 1 S ^SM^tcit 
30 iitcU A2N%A2 SfcmaWfc^iiftl-r^fcctt) 
*JlRltgTfe§ 0 Cft(cj;D, 7HbX*5ibT^3B*r 
£ (HtfH 6 B *#JH) ©fcE-rsWpffl}b^a<TiSfty 

[0 0 5 3] -75", ^UVH'NyHtt, S*^^r 1 2 
T^®bT?f^b, ^^t07HbXf^T^ilbT 

^ Stf, 7HbX^-r>{i*»W 

[0 0 5 4] *^^»JJCO^Tl¥a5b/c 
[0 0 5 5] fliltn^y^lP (6 7 0) ^Ki 

-rssi©±saffi*^-r«ss (soo) sua 
owih^y^x^t^ti^ i 

(6 1 5) WoT, tfflSSlfflO§h^y>?X^ (4 
50 0 2) O|l«?(4 0 6) t|glffi07HbX^-Y> 
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(6 4 0) <D^*<fct lo©7Fux^yfc>b^K'& 
h yVv^X^TM^tlS^ 2 OS*Si (6 0 2) T 
fWFU7^f> (6 5 0) (D / >4<ktlO©7K 
VfcMtaS l »D7 FUX5-f Vfc#tt«Wfcj^S 

trtvs, tuta^2(os*s^^ s ^^T^D, wte 
[0056] mmmm 2]M*ii«L^M < 1 1> 

100a*S^SlJffl^-Y> (6 9 0) ££^C{f;LTj£ 

^n©s*s*o* F ^ y s>x ^ojg 2 fi»?tiig^$ 

fill ScfBftO^y^xy h^fVyh^y F Q 20 

[0057] mmmm 3 ] mm^mum^ y\$ s 
mmmj±^mmm2^icim (400) ^tt» 

[0058] mmmm 4 ] mmm^cmmor f bx 
F*^6jc#^.T^sci:*#«i:f$, mmmm 

[0059] mmmm 5 ] mi Big 1 mvmmm v^y 
isA$izmf%m 1 (Dh?yi/x$t, MiB^2fflo« 

SBMfll F ^ V £ f C 43 if £ S 2 CD F ^ y v>X £ t it , 50 

t't&s Mmmiicmmo^ytif^yh-fvyh^ 

[0 0 6 0] RMMi 6 ] fulfil 1 3BO«SE9JW F ^ y 
'M>mv^yisX$iz&\ l f%m2(Dy^yy7,$h\$, 

Fo 

[0 0 6 1 ] KS£SI«7]7 0 Uy F'Vy FOSJiSSST 40 

feot, jytmu (670) 

5S« (5 0 0) ^1»«XT77°^, SH»D* 
«J$f F^yS?X£ (4 0 2) <D?g 1 cDX^gJft (6 1 
5) £futeigl <o£^ffi±{c^£t-£Xry:/£u Iff 
IE^lfi©#F5y$?X#®£lifrP (4 0 6) fc. |g 
13fi<07Fl^X5>fV (6 4 0) ©^4< f:fe 1007 
Flx-x^-ry^^g^^Xx^yi:, l2fflotSM 
ib7V^X^^2 0l*gi (6 0 2) ^fulfill 1 
©£KSffi±tc^JX"r*X7 i y:7 , £, fulfil 2 fflO&F 
7»*X^(DSlS?^^ S?2ffitD7Fl/X^y (6 50 
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5 0) fcfc \~D<T)7 Y l/Ts? 4 yt^m^* 

Xf*y7t, tutBUl Ol*g*l:6&5^h7>^X 
tu32Sllfi^<fetf^2Jfi<07FUX^yco^* 
< i: 1 1 0(07 F ^-f y±©»J JMt#£ efc D7^f 
^{ttf^fcftSJ;?^ MfBfl2ia€>7 Kl^X^ 
yfc, fflESi3B07FbX^>r>fc*«»Wfcl6j|t-r 

§xr77 0 t ^mxx&^mo 

[0062] mmmm s ] miss 1 os*h*o^4 < 

i:t> looS2^KS»J»^>f> (6 9 0) fc, MffiHl 

f ~r y VTs ^(omz fc ^ig^r § x 
T-^y^^^^fixT^^ch^m^^^, mmmm 

7 (CfBmo^ffio 

[0 0 6 3] [*aHi«9]*ft(07FUX/V)/FS'tulE 
MM±lcmMt % Xx >y 7°££ 6 fc«x. TdtS c £ 

[0 0 6 4] eQfBHaii 0]J!flS8Sl7, 8£fctt9fc: 
fBtg^S^ L^oTSBi2ft/c7°y y F'vy F%# 
TS>f y * y F y U V F F U *y ^ 0 

[0 0 6 5] 

tick*), H-^a*t*f*»T5/£:fe07Fl/X«^* 
[0 1 A] *^Mi^/-^ih>Xr n 7 ^ it 

[bib] *fm*m^rc?v y h^y mmncomm 

H2B] H2 A©7°U>^iC^^T^ffl^tl^7 a Uy 
F^7 - F U y *J** U ^y ^Sg<D#4*g0T£3 o 
[0 2 C] 0 2 A(D^yv^O««6fl5ElRcr)*SHT* 

[0 3] 0 2 A07°U y$<D7V y F^-FU yzs7°V 

yv-\y vic&^Tmmfr%^ytm^m<Dik±m 
[04] ^mmc^mm^m^ m*mmi ^y 

[0 5 A] «0^J>f^yF^f*777^lt 

[0 5 B] 10<0^y^lHP(Dfifc*:BI"r*oT, 

[0 6 A] Hfe>fy^^x ^y F > F^^y F©^SS 
ICDh^77>raTfe5c 
[0 6 B] 7 F 1/X7^r ^t^VX^tiT 

[^^Of^0^] 
4 0 0: b-^gK 
4 0 2 : F E T 
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4 0 6 : m 1 AS? 

5 0 0: m& 

6 0 2 : 31 2 cOS^l 
6 15:^1 <Dfi*i 



7P 
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6 4 0 :SlicD7FbX7^V 
6 5 0 :I2(S07HI/X7^V 
6 7 0: "fytmn 
6 9 o : s^gffisw^-ry 
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